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DETAILED ACTION 

1. Claims 1-27 are pending. 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

3. Claims 1-3, 5-10, 12-14, 16-21, 23-24, and 27 are rejected under 35 
U.S.C. 102(b) as being anticipated by Tredennick et al. (USPN 4,338,661, herein 
Tredennick). 

4. As per Claim 1 , Tredennick teaches: A microprocessor, comprising: 

a microcode ROM (Column 15, Lines 33-34), wherein a row in the microcode 
ROM stores a plurality of groups of microcode operations (Column 15, Lines 36-37), 
wherein a group of the plurality of groups of microcode operations is comprised in a 
microcode routine (Column 1 , Lines 55-56), and wherein the row stores an associated 
control sequence for each of the plurality of groups of microcode operations (Column 
15, Lines 52-55 and Lines 59-66); and 

a control sequence logic unit coupled to the microcode ROM (Figure 4, Address 
Selection 64), wherein in response to accessing the group of microcode operations 
comprised in the microcode routine, the control, sequence logic unit is configured to use 
the control sequence associated with the group of microcode operations to identify an 



Application/Control Number: 10/729,331 Page 3 

Art Unit: 2183 

other row storing one or more next groups of microcode operations comprised in the 
microcode routine(Column 15, Lines 37-40, it selects the next line of the ROM, which is 
output from the microcode ROMs as shown in Column 15 Lines 52-55 and 59-66). 

5. As per Claim 2, Tredennick teaches: The microprocessor of claim 1 , wherein at 
least one of the plurality of groups of microcode operations stored in the row is part of a 
different microcode routine (Figure 11, also see Column 19, Lines 52-55). 

6. As per Claim 3, Tredennick teaches: The microprocessor of claim wherein the 
control sequence logic unit is configured to identify which of a plurality of groups of 
microcode operations stored in the other row of the microcode ROM are comprised in 
the microcode routine based on information contained in the control sequence 
associated with the group of microcode operations stored in the row (Column 15, Lines 
52-55 and 59-66, which defines which row and position the next group is located). 

7. As per Claim 5, Tredennick teaches: The microprocessor of claim 1 , wherein if 
the group of microcode operations comprises at least one branch operation, the control 
sequence logic unit is configured to identify the next group of microcode operations in 
the microcode routine dependent on a branch prediction as well as the control 
sequence associated with the group of microcode operations (Column 15, Lines 49-55 
teach a microcode instruction for branches, and Column 17 Lines 29-32 show that the 
outcome either way will be in the same row specified by the control sequence). 
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8. As per Claim 6, Tredennick teaches: The microprocessor of claim 1 , wherein the 
microcode ROM is divided into a plurality of segments, wherein a same number of 
groups of microcode operations is stored in each row of a given one of the plurality of 
segments, and wherein each row in the given one of the plurality of segments stores a 
different number of groups of microcode operations than each row in each other one of 
the plurality of segments (Column 19, Lines 22-27. It is disclosed that for each row, the 
address may represent one, two, four, or up to eight different groups. So there are 
segments in the sense that some lines can contain a different number of groups than 
the other lines). 

9. As per Claim 7, Tredennick teaches: The microprocessor of claim 6, wherein 
groups of microcode operations stored in a same one of the plurality of segments have 
a same maximum width (Column 19, Lines 22-27). 

1 0. As per Claim 8, Tredennick teaches: The microprocessor of claim 7, wherein 
groups of microcode operations stored in one of the plurality of segments have a 
maximum width that is different from a maximum width of groups of microcode 
operations stored in another one of the plurality of segments (Column 19, Lines 22-27). 



Application/Control Number: 10/729,331 Page 5 

Art Unit: 2183 

11. As per Claim 9, Tredennick teaches: The microprocessor of claim 8, wherein one 
of the plurality of segments stores one group of microcode operations and one 
associated control sequence per row (Column 19, Lines 22-27). 

12. As per Claim 10, Tredennick teaches: The microprocessor of claim 6, wherein 
the control sequence logic unit is configured to identify a position of one or more groups 
of microcode operations and a position of one or more control sequences dependent on 
which of the plurality of segments of the microcode ROM stores the one or more groups 
of microcode operations (Column 15, Lines 52-55 and 59-66, which defines which row 
and position the next group is located). 

13. As per Claim 12, Tredennick teaches: A computer system, comprising: 
a system memory (Column 4, Lines 54-56); and 

a microprocessor coupled to the system memory (Column 4, Lines 51-52), 
comprising; 

a microcode ROM (Column 15, Lines 33-34), wherein a row in the microcode 
ROM stores a plurality of groups of microcode operations (Column 15, Lines 36-37), 
wherein one of the plurality of groups of microcode operations is comprised in a 
particular microcode routine (Column 1 , Lines 55-56), and wherein the row stores an 
associated control sequence for each of the plurality of groups of microcode operations 
(Column 15, Lines 52-55 and Lines 59-66); and 
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a control sequence logic unit coupled to the microcode ROM (Figure 4, Address 
Selection 64), wherein in response to accessing the group of microcode operations 
comprised in the microcode routine, the control sequence logic unit is configured to use 
the control sequence associated with the group of microcode operations to identify an 
other row storing one or more next groups of microcode operations comprised in the 
microcode routine (Column 15, Lines 37-40, it selects the next line of the ROM, which is 
output from the microcode ROMs as shown in Column 1 5 Lines 52-55 and 59-66). 

14. As per Claim 13, Tredennick teaches: The computer system of claim 12, wherein 
at least one of the plurality of groups of microcode operations stored in the row is part of 
a different microcode routine (Figure 11, also see Column 19, Lines 52-55). 

15. As per Claim 14, Tredennick teaches: The computer system of claim 12, wherein 
the control sequence logic unit is configured to identify which of a plurality of groups of 
microcode operations stored in the other row of the microcode ROM are comprised in 
the microcode routine, based on information contained in the control sequence 
associated with the group of microcode operations stored in the row (Column 15, Lines 
52-55 and 59-66, which defines which row and position the next group is located). 

16. As per Claim 16, Tredennick teaches: The computer system of claim 12, wherein 
if the group of microcode operations comprises at least one branch operation, the 
control sequence logic unit is configured to identify the next group of microcode 
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operations in the microcode routine dependent on branch prediction as well as the 
control sequence associated with the group of microcode operations (Column 15, Lines 
49-55 teach a microcode instruction for branches, and Column 17 Lines 29-32 show 
that the outcome either way will be in the same row specified by the control sequence). 

17. As per Claim 17, Tredennick teaches: The computer system of claim 12, wherein 
the microcode ROM is divided into a plurality of segments, wherein a same number of 
groups of microcode operations is stored in each row of any of the plurality of microcode 
ROM segments, and wherein the number of groups of microcode operations stored in a 
row in one of the plurality of microcode ROM segments differs from the number of 
groups of microcode operations stored in a row in another one of the plurality of 
microcode ROM segments (Column 19, Lines 22-27. It is disclosed that for each row, 
the address may represent one, two, four, or up to eight different groups. So there are 
segments in the sense that some lines can contain a different number of groups than 
the other lines). 

18. As per Claim 18, Tredennick teaches: The computer system of claim 17, wherein 
groups of microcode operations stored in any one of the plurality of microcode ROM 
segments have a same maximum width (Column 19, Lines 22-27). 

19. As per Claim 19, Tredennick teaches: The computer system of claim 18, wherein 
groups of microcode operations stored in one of the plurality of microcode ROM 



Application/Control Number: 10/729,331 Page 8 

Art Unit: 2183 

segments have a maximum width that is different from a maximum width of groups of 
microcode operations stored in another one of the plurality of microcode ROM 
segments (Column 19, Lines 22-27). 

20. As per Claim 20, Tredennick teaches: The computer system of claim 1 9, wherein 
one of the plurality of microcode ROM segments stores one group of microcode 
operations and one associated control sequence per row (Column 19, Lines 22-27). 

21 . As per Claim 21 , Tredennick teaches: The computer system of claim 17, wherein 
the control sequence logic unit is configured to identify a position of one or more groups 
of microcode operations within a row and their associated control sequences dependent 
on which of the plurality of segments of the microcode ROM stores the one or more 
groups of microcode operations (Column 15, Lines 52-55 and 59-66, which defines 
which row and position the next group is located). 

22. As per Claim 23, Tredennick teaches: A method, comprising: 

storing a plurality of groups of microcode operations (Column 15, Lines 36-37) 
and a plurality of control sequences in a row in a microcode ROM, wherein each of the 
plurality of control sequences is associated with a respective one of the groups of 
microcode operations (Column 15, Lines 52-55 and Lines 59-66); and 

in response to accessing one of the plurality of groups of microcode operations, 
using the one of the plurality of control sequences associated with that one of the 
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plurality of groups to identify a next group of microcode operations to output from the 
microcode ROM (Column 15, Lines 37-40, it selects the next line of the ROM, which is 
output from the microcode ROMs as shown in Column 15 Lines 52-55 and 59-66). 

23. As per Claim 24, Tredennick teaches: The method of claim 23, further comprising 
identifying the next group of microcode operations based on one or more branch 
predictions as well as the one of the plurality of control sequences if the one of the 
plurality of groups of microcode operations includes one or more branch operation 
(Column 15, Lines 49-55 teach a microcode instruction for branches, and Column 17 
Lines 29-32 show that the outcome either way will be in the same row specified by the 
control sequence). 

24. As per Claim 27, Tredennick teaches: A system, comprising: 

a microcode ROM (Column 15, Lines 33-34), wherein a row in the microcode 
ROM stores a plurality of groups of microcode operations (Column 15, Lines 36-37) and 
wherein the row stores an associated control sequence for each of the plurality of 
groups (Column 15, Lines 52-55 and Lines 59-66); and 

means for accessing a control sequence associated with one of the plurality of 
groups of microcode operations and responsively accessing a next group of microcode 
operations stored in the microcode ROM (Column 15, Lines 37-40, it selects the next 
line of the ROM, which is output from the microcode ROMs as shown in Column 15 
Lines 52-55 and 59-66). 
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Claim Rejections - 35 USC § 103 

25. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

26. Claims 4, 11, 15, 22, and 25-26 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Tredennick, in view of Yoshida (USPN 5,761,470). 

27. As per Claim 4, Tredennick teaches the microprocessor of claim 3, but fails to 
teach: wherein if fewer than all of a plurality of groups of microcode operations stored in 
the other row of the microcode ROM are comprised in the microcode routine, the control 
sequence logic unit is configured to substitute NOPs for the microcode operations 
comprised in the groups not comprised in the microcode routine when outputting the 
row to the scheduler. 

Yoshida teaches of a VLIW machine, which exploits parallelism by executing 
multiple instructions simultaneously, where one VLIW word can specify a plurality of 
instructions (Column 1, Lines 25-30), much as a microcode ROM row specifies a 
plurality of instructions (groups). This parallelism allows the processor to execute at a 
high speed, allowing for faster performance (Column 1, Lines 17-20). Yoshida also 
teaches that the conventional VLIW machine cannot execute an instruction from the 
word in parallel, it inserts a NOP in its place, as it has to execute some instruction 
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(Column 1, Lines 51-56). Given the advantage of higher speed through parallelism, one 
of ordinary skill in the art at the time the invention was made would have converted 
Tredennick's invention to operate in a parallel fashion such as a VLIW machine to 
increase the speed and performance. 

28. As per Claim 1 1 , Tredennick teaches the microprocessor of claim 1 , but fails to 
teach: wherein a plurality of groups of microcode operations stored in the other row of 
the microcode ROM are comprised in the microcode routine and are output during a 
single access. 

Yoshida teaches of a VLIW machine, which exploits parallelism by executing 
multiple instructions simultaneously, where one VLIW word can specify a plurality of 
instructions (Column 1, Lines 25-30), much as a microcode ROM row specifies a 
plurality of instructions (groups). This parallelism allows the processor to execute at a 
high speed, allowing for faster performance (Column 1, Lines 17-20). Given the 
advantage of higher speed through parallelism, one of ordinary skill in the art at the time 
the invention was made would have converted Tredennick's invention to operate in a 
parallel fashion such as a VLIW machine to increase the speed and performance. 

29. As per Claim 15, Tredennick teaches the computer system of claim 14, but fails 
to teach: wherein if fewer than all of a plurality of groups of microcode operations stored 
in the other row of the microcode ROM are comprised in the microcode routine, the 
control sequence logic unit is configured to substitute NOPs for the microcode 
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operations comprised in the groups not comprised in the microcode routine when 
outputting the row to the scheduler. 

Yoshida teaches of a VLIW machine, which exploits parallelism by executing 
multiple instructions simultaneously, where one VLIW word can specify a plurality of 
instructions (Column 1 , Lines 25-30), much as a microcode ROM row specifies a 
plurality of instructions (groups). This parallelism allows the processor to execute at a 
high speed, allowing for faster performance (Column 1, Lines 17-20). Yoshida also 
teaches that the conventional VLIW machine cannot execute an instruction from the 
word in parallel, it inserts a NOP in its place, as it has to execute some instruction 
(Column 1 , Lines 51-56). Given the advantage of higher speed through parallelism, one 
of ordinary skill in the art at the time the invention was made would have converted 
Tredennick's invention to operate in a parallel fashion such as a VLIW machine to 
increase the speed and performance. 

30. As per Claim 22, Tredennick teaches the computer system of claim 12, but fails 
to teach: wherein a plurality of groups of microcode operations stored in the other row of 
the microcode ROM and comprised in the microcode routine are output during a single 
access. 

Yoshida teaches of a VLIW machine, which exploits parallelism by executing 
multiple instructions simultaneously, where one VLIW word can specify a plurality of 
instructions (Column 1 , Lines 25-30), much as a microcode ROM row specifies a 
plurality of instructions (groups). This parallelism allows the processor to execute at a 
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high speed, allowing for faster performance (Column 1, Lines 17-20). Given the 
advantage of higher speed through parallelism, one of ordinary skill in the art at the time 
the invention was made would have converted Tredennick's invention to operate in a 
parallel fashion such as a VLIW machine to increase the speed and performance. 

31 . As per Claim 25, Tredennick teaches the method of claim 23, but fails to teach: 
further comprising substituting NOPs for one or more groups of microcode instructions 
stored in a same row as the next group of microcode operations dependent on the one 
of the plurality of control sequences. 

Yoshida teaches of a VLIW machine, which exploits parallelism by executing 
multiple instructions simultaneously, where one VLIW word can specify a plurality of 
instructions (Column 1 , Lines 25-30), much as a microcode ROM row specifies a 
plurality of instructions (groups). This parallelism allows the processor to execute at a 
high speed, allowing for faster performance (Column 1, Lines 17-20). Yoshida also 
teaches that the conventional VLIW machine cannot execute an instruction from the 
word in parallel, it inserts a NOP in its place, as it has to execute some instruction 
(Column 1, Lines 51-56). Given the advantage of higher speed through parallelism, one 
of ordinary skill in the art at the time the invention was made would have converted 
Tredennick's invention to operate in a parallel fashion such as a VLIW machine to 
increase the speed and performance. 
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32. As per Claim 26, Tredennick teaches the method of claim 25, but fails to teach: 
wherein the groups of microcode operations comprised in the microcode routine and the 
NOPs are output as a single line. 

Yoshida teaches of a VLIW machine, which exploits parallelism by executing 
multiple instructions simultaneously, where one VLIW word can specify a plurality of 
instructions (Column 1 , Lines 25-30), much as a microcode ROM row specifies a 
plurality of instructions (groups). This parallelism allows the processor to execute at a 
high speed, allowing for faster performance (Column 1, Lines 17-20). Given the 
advantage of higher speed through parallelism, one of ordinary skill in the art at the time 
the invention was made would have converted Tredennick's invention to operate in a 
parallel fashion such as a VLIW machine to increase the speed and performance. 



Conclusion 

33. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure as follows. Applicant is reminded that in amending in response to 
a rejection of claims, the patentable novelty must be clearly shown in view of the state 
of the art disclosed by the references cited and the objections made. Applicant must 
also show how the amendments avoid such references and objections. See 37 CFR § 
1.111(c). 

34. Nishimoto et al. (USPN 6,023,757) teaches a machine which uses NOPs when 
an instruction cannot be executed, or should not be executed in a superscalar machine. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Robert E. Fennema whose telephone number is (571) 
272-2748. The examiner can normally be reached on Monday-Friday, 8:00-5:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Eddie Chan can be reached on (571) 272-4162. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



Robert E Fennema 

Examiner 
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